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Conclusions: The use of Uni Egms to select ostial sites for segmental isolation of PV's 
significantly reduces the number of ineffective energy applications and the total amount 
of RF energy required for a successful outcome. 
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1208-111 Epicerdlal Mapping end Ablation of Atrloventricular 
Accessory Pathways: Correlation Between Success 
and Location 
Robert Schweikert, Nassir F. Marrouche, Christopher Cole, Thomas Drasing, Krzystof 
Balaban, David O. Martin, Ahmad AbduI-Karim, Eduardo Saad, Waled Saliba, Andrea 
Natale, Cleveland C/inic Foundation, Cleveland, Ohio. 
Background: Accessory pathways (AP) associated with Wolf-Parkinson-White syn- 
drome could have an epicardial location. We descdbe the results of endo-epicardial map- 
ping and ablation of accessory pathways. 
Methods and Results: Thirty-three patients underwent percutaneous pericardial access 
for mapping and ablation of different atrial and ventricular arrhythmias. In 6 of the 7 
patients with an AP and supraventricular tachycardia the earliest activation was recorded 
epicardially. Three of these appeared to be right atrial appendage (RAA) to dght ventricle 
APs, and only ablation with epicardial lesions was successful. The APs in the remaining 
4 patients were in the left lateral (1 patient), right posterolataral (1 patient), and left pos- 
teroseptal (2 patients) locations. Although the epicardial sites were earlier than the 
endocardial sites in the patient with a right posterolaterat AP and the 2 patients with a left 
posteroseptal AP, epicardial lesions were only transiently successful (right posterolateral 
AP) or unsuccessful (left posteroseptal APs). No complications were observed with perk 
cardial ablation. 
Conclusion: In our preliminary experience epicardial mapping and ablation of AP was 
safe. Despite the fact that in most instances the earliest activation times were recorded 
epicardiatly, successful ablation was then achieved with endocardial lesions. The right 
atrial appendage to ventricle AP represents a unique location requiring epicardial instru- 
mentation for curative ablation. 
1208-113 Ident i f i cat ion  o f  F igure -o f  -E ight  Reent ry  C i rcu i ts  
Around Anatomical Barriers In Pat ients  With Typica l  
Atr ia l  Flutter 
J~Iy.J.cLM,..EJLT, g~,  Pihua Fang, Thomas Wannenburg, Matthew C. Sackett, Karthik 
Ramaswamy, Tony W. Simmons, Wesley K. Haisty, Jr., Wake Forest University School of 
Medicine, Winstoo-Sa/em, North Carolina. 
Typical atrial flutter (AFL) is a raentrant rhythm in the right atrium constrained antedody 
by the tricuspid annulus (TA) and posteriorly by the crista terminalis(CT). However, the 
nature of atypical AFL has not been established. Of 51 patients (Lots) with typical AFL 
studied with an electro-anatomical mapping system (CARTO, Biosense Webster), 5 pts ( 
4 male, mean age 62 + 14 years) were found to have an atypical AFL with the circuit 
bounded by anatomic barriers such that a figure- of- 8 pattern of reentry occurred in com- 
bination with the circuit around the TA. The concomitant atypical AFL (see Figure 1) 
included one circuit around the CT, the superior vena cava (SVC), and the fosse ovalis 
(FO), and two around the inferior vena cava (IVC). The mean cycle length of the atypical 
AFL was 327 + 84 msec. Three atypical AFL (around the CT and IVC) shared a common 
isthmus between the CT/IVC and TA during typical AFL making recognition of the atypi- 
cal AFL difficult.Two atypical AFL with circuits around the SVC/FO were induced by pro- 
grammed stimulation post-ablation of typical AFL. Ablation (black dots in Figure 1) in the 
cavo-tricuspid isthmus eliminated all typical AFL and atypical AFL associated with the 
IVC. Additional linear ablation was required to eliminate atypical AFL at the narrowest 
isthmus between the TA and the CT, SVC, and FO respectively. Conclusions: Anatomical 
barriers such as the CT, SVC, IVC, and FO can support atypical AFL. Electro-anatomic 
mapping can facilitate mapping and ablation of atypical AFL. 
1208-112 Prospective Randomized Comparison of Anatomic and 
E lec t rogrem Mapping Approaches to  Ab la t ion  o f  Typical 
Atr ia l  Flutter 
Hiroshi Tada, Hakan Oral, Amen Chugh, Christoph Scharf, Sohail Hassan, Mehmet 
Ozaydin, Radmira Greenstein, Frank Petosi, Jr,, Bradley P. Knight, S, Adam Strickberger, 
Fred Morady, Gunma Prefectural Cardiovascular Center, Maebashi, Japan, University of 
Michigan, Ann Arbor, Michigan. 
Background: An anatomic approach (AA) may be used to create a line of complete block 
(CB) in the cavotricuspid isthmus to eliminate typical atrial flutter (AFI). An electrogram 
mapping approach (EMA), looking for gaps in the ablation line, also may be effective. 
The purpose of this prospective, randomized study was to compare the efficacies of EMA 
and AA in achieving CB during radiofrequency (RF) ablation of AFI. 
Methods: RF ablation was performed using a 4-ram tip catheter in 64 patients with AFI. In 
all pts, a line of block was attempted using an AA dudng proximal coronary sinus pacing 
or dudng AFI. If the line was incomplete, the pt was randomized to either AA or EMA. In 
the AA, contiguous applications of RF energy were guided by fluoroscopy. In the EMA, 
RF energy was applied at sites with single potentials or narrowly split (£ 60 ms) double 
potentials. If the line was incomplete after 15 RF applications with either approach, then 
up to 15 additional RF applications were delivered with the alternative approach (1st 
crossover). If the line was still incomplete after the 1st crossover, then up to 15 RF appli- 
cations were delivered with the initial approach (2nd crossover). CB was confirmed by 
the atrial activation sequence around the tricuspid annulus with a halo catheter and by 
the presence of widely split double potentials. 
Results: 56 patients had incomplete block after an initial sedes of lesions and were ran- 
domized to the AA (n=28) or EMA (n=28). CB was obtained in 5 pts (18%) with AA and in 
16 pts (57%) with EMA (p<0.01). After the 1st crossover, CB was achieved with EMA in 
16 of the 23 pts (70%) initially randomized to AA. However, CB was achieved with AA 
only in 3 of the 12 pts (25%) initially randomized to EMA (p<0.05). After the 2nd cross- 
over CB was achieved in 3 of the 7 pts (42%) with AA and in 7 of the 9 pts (78%) with 
EMA. In 6 pts (AA=4 and EMA=2), CB was not achieved after 2 crossovers. A new line 
was made at a different location in these pts. Conclusion: In pts with incomplete block 
after an initial ablation line, complete isthmus block may be achieved more quickly with 
an EMA than with an AA, when the hA. is guided by fluoroscopy. 
1208-114 Compar i son  of  Two Di f ferent  Approaches for Catheter 
Ablation of Persistent Atr ia l  F ibr i l lat ion:  Pulmonary Vein 
Isolation Versus Left Atrial Linear Lesions 
Karlheinz Seidl, Monika Rameken, Margit Vatar, Harald Schwacke. Andreas Brandt, 
Jochen Senges, Heart Center, Ludwigshafen, Germany 
Left atrial linear lesions has been shown to be effective in patients (pts) with atrial fibrilla- 
tion (AF), in whom intraoperativ radiofrequency catheter ablation was performed to elimi- 
nate anatomically defined anchor reentrant circuit• Recently effective catheter ablation of 
AF was reported with pulmonary vein isolation. Aim of the study was to evaluate the suc- 
cess rate and the complication rate of these two approaches for catheter ablation of per- 
sistent drug refractory AF. 
Methods: Left atrial ablation was performed with four linear lesions using non-contact 
mapping (NCM). The continuity of linear lesions was assessed by NCM. Pulmonary vein 
isolation was performed using a spiral multipolar catheter in combination with NCM. 
Results: Ablation with linear lesion was performed in 14 pts. During follow up of 12 ± 7 
month 6/14 (43%) pts remained in sinus rhythm without antiarrhythmic drugs and an 
additional 4 pts were maintained in sinus rhythm with antiarrhythmic drugs, resulting in 
an overaU success rate of 71% of pts. In 1 pts with linear ablation a hemopedcardium 
was observed, which had to be drained. Pulmonary vein isolation was performed in 20 
pts. During a follow up of 10 ± 9 month 9 of 20 pts (45%) remained in sinus rhythm with- 
out antiarrhythmic drugs and additional 4 pts were maintained in sinus rhythm with antiar- 
rhythmic drugs, resulting in overall success rate of 65% (13/20 pts).Two complications 
were observed with pulmonary vein isolation: hemopericard, and AV-fistula. No pulmo- 
nary vein stenosis or occlusion was observed. 
Conclusion: No difference in ablation success and complication rates were observed 
between both approaches. 
1208-115 Efficacy of Combined Treatment With Focal Ablation 
and Pulmonary Venous I so lat ion fo r  Atr ia l  F ibr i l la t ion 
Koichiro Kumaaai, Naomichi Matsumoto, Hireo Noguchi, Hideaki Tojo, Tomoo Yasuda, 
Keijiro Saku, University Hospital of Fukuoka, Fukuoka, Japan. 
Background: Pulmonary veins (PVs) are a major source of ectopic beats that trigger atrial 
fibrillation (AF), and focal ablation may be directed at these foci. However, complete elec- 
trical isolation of PVs is recently performed without focal ablation. We compared the effi- 
cacy of these therapeutic approaches. 
Methods: Eighty patients with AF underwent PV ablation for AF. If extrasystoles or AF ini- 
tiations were frequent, focal ablation was performed at the site of the earliest activation. If 
the patient had little or no ectopy, all PVs with distinct and late PV potentials were tar- 
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geted for PV isolation. Circumferential PV electrogrems around the PV ostium were 
acquired simultaneously using a circular catheter and used to guide ablation at ostial 
sites with the earliest PV potentials during sinus rhythm or coronary sinus pacing. Radiof- 
requency ablation was performed at 50 C and 20-30 W, The endpoint was the elimination 
of either AF (42 patients) or atrio-PV conduction based on the abolition of distal PV 
potentials (38 patients). 
Results: Focal ablation, PV isolation or both were performed in 42, 19 and 19 patients, 
respectively. Of the 104 foci identified, 94 triggers (90%) originated from the PV single in 
47% and multiple in 53% and 10 originated from the atrial tissue. AF recurred in 42 
patients and re-ablation was performed in 24:7 from the same source, 3 from non-PV 
foci, 2 from a different part of the same PV, 2 from a different PV, 2 from PV ostia proxi- 
mal to the previous PV isolation, and 8 due to recovery of atrio-PV conduction. During a 
mean follow-up of 14 ± 9 months, the clinical success rate with combined therapy (69%) 
was significantly higher than those with focal ablation (57%) or PV isolation (53%) with- 
out drugs (p < 0.05). No PV stenosis was observed. 
Conclusions: Focal ablation did not prevent AF by another focus in the same PV or other 
PVs. The success rate of PV isolation is relatively low, probably due to unmasked foci 
from the PV ostial edge or atrial tissue. Combined treatment with focal ablation and PV 
isolation is more effective for treating AF than either approach alone. 
1208-116 Pulmonary Vein Isolation During Minimally Invasive 
Mitral Valve Surgery: One-Year Follow-Up 
Sunil Mirchandani. Douglas S. Holmes, Larry A. Chinitz, Nell E. Bemstein, Robert M. 
Applebaum, Stephen B. Colvin, Aubrey C. Galloway, Eugene A. Grossi, NYU Medica/ 
Center, New York Ci~ New York. 
Background: Atrial fibrillation (AF) complicating mitral valve (MV) disease often fails to 
respond to medical management. Surgical and catheter based procedures that electri- 
cally isolate atrial regions have been successful at restoring sinus rhythm (SR). We 
report our one-year follow-up for patients undergoing pulmonary vein (PV) isolation dur- 
ing minimally invasive MV surgery. 
Methods: Twenty-two patients (11 men and 11 women; age 59±6 years) underwent mitral 
valve surgery and pulmonary vein isolation. Sixteen had chronic AF (2years±Smonths) 
and 6 had paroxysmal AF (PAF). Left atrial size was 5.6±1.2 and 4.9±0.6 cm for chronic 
AF and PAF patients respectively. MV repair was performed with a minimally invasive 
port access approach in 15 patients, 7 required stemotomy. A flexible, 6-coil radiofre- 
quency ablation probe was used to isolate the pulmonary veins. Both right and left pul- 
monary veins were independently encircled. Lesions were also extended between the 
PV islands, the oversewn left atrial appendage, and the MV annulus. Additional proce- 
dure time was 11±2 min. Patients were cardioverted to SR intraoperatively. 
Results: At discharge, 11 of 16 chronic AF patients were in SR. With antiarrhythmic drugs 
or cardioversion, 4 additional patients returned to SR. 3 other patients developed atrial 
flutter; 2 returned to SR with antiarrhythmic drugs, one degenerated to AF after multiple 
attempts at ablation of atypical flutter. At follow-up (17±5 months) patients were evalu- 
ated for atrial rhythm, contraction, and size. 13 of 16 chronic AF patients remained in SR; 
one patient had left atrial standstill, the others had normal biatrial function. All PAF 
patients maintained SR and normal atrial contraction. 37% of the cohort required antler- 
rhythmic drugs or cardioversion, generally within the first 3 months after surgery. Follow 
up sinus rhythm was associated with a significant reduction of left atrial size (5.6 to 4.7 
cm, p<0.001). 
Conclusion: Radiofrequency pulmonary vein isolation performed during minimally inva- 
sive and standard mitral valve repair was successful at restoring SR to 81% of chronic 
AF patients. To achieve these results, however, attentive medical management is neces- 
sary. 
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1209-106 Test of  a New Reduced-Current Biphaaic  Waveform in 
Transthorec ic  Def ibr i l lat ion of  Can ines  
Wayne C. McDaniel, Michael Garrett, Martin C. Burke. Robert Arzbaecher, University of 
Chicago, ChicagO, Illinois, I//inois /nstitute of Technology, Chicago,///inois. 
Background - Biphasic truncated exponential (BTE) waveforms are used in all implant- 
able cardioverter defibrillators, and are now being implemented in external transthoracic 
defibrillators. A new BTE waveform defibrillator has been developed (Medical Research 
Labs (MRL), Inc; Buffalo Grove, IL) that can deliver substantially lower peak currents at 
equal the delivered energy than currently available BTE waveform defibrillators. We com- 
pared the trenstherecic defibrillation efficacy of the MRL BTE waveform to the standard 
Edmark waveform. 
Methods - Canines (n=5, 71±7 Ibs) were anesthetized with 20 mpk sodium pentothal LV., 
and maintained with additional infusions as required. Fibrillation was induced with 60 Hz 
current via a bipolar pacing catheter in the right ventricle. The chest was shaved and 
defibrillating patch electrodes (R2, 3200-1715) were placed on the left and right chest 
walls. Defibrillation energy required for 50 percent success probability (ED50) was esti- 
mated by using an up-down protocol. ED50 estimations were run in parallel, in each case 
starting with a shock strength of 50 Joules. The waveforms being compared were alter- 
nated every other fibrillation induction. Termination of fibrillation with return of spontane- 
ous circulation was achieved in each instance either by the selected energy or with a 
rescue shock, and the next episode followed after a 4- minute recovery. ED50 peak cur- 
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rent and energy were estimated for each animal by logistic regression analysis. 
Results - This study consisted of 62 total fibrillation/defibrillation episodes, and the mean 
impedance for these animals was 62 ± 8.8 ohms. Mean ED50 delivered energy for the 
Edmark waveform was 35.3 J and for the BTE waveform was 26.3 J (p = 0.014). Mean 
EDS0 peak current for the Edmark waveform was 16.6 A, and for the BTE waveform was 
6.4 A (p<0.001). 
Conclusion - The new BTE waveform was more effective than the Edmark waveform, 
requiring 25% less delivered energy, and 61% less peak current in this canine model. 
1209-107 Intravenous Bolus Amiodarone  Admin is t ra t ion  Exh ib i ts  
an Immediate and Gradual Increase in Ventdcular 
Fibrillation Threshold: Experimental Study 
Maria Anastasiou-Nana, Eleffheria Tsaoalou. Christos Charitos, Paraskevi Dolou, Elias 
Tsolakis, Stavros Drakos, Argyrios Ntalianis, John Karalas, Lilika Pappa, John Nanas, 
Department of Clinical Therapeutics, University of Athens. Athens, Greece. 
Backround: The aim of the study was to examine the eady time course of changes in 
ventricular fibrillation (VFT) and defibrillation (DFT) thresholds after an i.v. bolus of amio- 
darone (A) in an experimental pig model of transient myocardial ischemia. 
Methods: VFT and relative effective ventricular refractory period (ERP) were measured in 
15 anesthetized open-chest pigs after 3rain of regional coronary ischemia before (time 0) 
and 2, 15, 30, 60 and 90 min after a 5 mg/kg i.v. bolus of A injected within 15 sec (Group 
I, n=10) or normal saline (Group II, n=5). DFT was also measured by systematically 
increasing the stored voltage until defibrillation was accomplished. Hemodynamics, acid- 
base balance and temperature were kept stable throughout he experiments. 
Results: The time course of VFT, ERP and DFT in the 2 study groups was as follows:(see 
table) 
Conclusion: Intravenous bolus administration of amiodarone increased VFT and ERP 
steadily over time, reaching a plateau 60 minutes after its administration, without any 
effect on DFT. 
Time 0 2 15 30 60 90 
(min) 
Control VFT 9.5±6.7 11.4±9.8 9.6±6.1 9.4±5.3 8.2±6.7 9.4±4.2 
(mA) 
VFT 9.2±4.6 11.4±8.4 13.7±6.5"#34.2±28.7"#50.3±37.8"#53.2±38.8"# 
(mA) 
DFT 11±5.7 13±6.7 10.6±6.1 12±9.2 7.2±7.2 11.8±12.5 
(J) 
DFT 14.5±15.14.2±14.8 9.3±9.4 12.2±7.3 12±14.5 7.2±3.1 
(J) 2 










197±26 204±25 211±38 212±40" 220±34*# 227±32*# 
*p<0.05 vs Time 0 
#p<0.05 vs Control 
1209-108 K inet ics  of  Shock Induced Transmembrane 
Polarization: Effect of lachemia 
Kent A. Mowrev, Yuanna Cheng, Igor R. Efimov, The C/eve/and C/inc Foundation, 
C/eve/and, Ohio, Case Western Reserve Universi~ C/eve/and, Ohio. 
The time constant ('¢) has been used to quantity the cellular response to a defibrillation 
shock. However, "c has been previously characterized in normal healthy hearts, rarely the 
case in the clinical setting. The purpose of this study was to measure "~ during ischemia. 
Methods: Optical techniques mapped antedor, epicardial, electrical activity during 
defibrillation shocks free of shock-inducad artifacts. Monophasic shocks (100, 160, 220 
V; 150 I~F; 8 ms) of either polarity were applied at 50% of the action potential duration 
using a transvenous lead system analogous to a hot-can configuration in 5 Langendorff- 
perfused rabbit hearts. Global isohemia (I) was introduced by reducing the perfusion flow 
to ¼ of that used during control (C), and the protocol was repeated. The polarizations 
were approximated with single-exponential fits from a total of 6805 recordings using the 
Levenberg-Marquardt method. Results: See graph. The positive ~ increases with 
ischemia were statistically significant (p<0.01) for the +160 and +200 V shocks, magni- 
tudes at and above the defibrillation threshold. The negative "¢ differences were not signif- 
icant. Conclusion: Global ischemia has a small but sometimes significant effect on the 
cellular response to a defibrillation shock. We speculate that the positive 'c increases with 
ischemia are related to an increase in the intracatlular esistance caused by gap junction 
uncoupling. However, the differences in the effect of ischemia on positive and negative 
shock ~ warrant further study. 
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